Engineering R&D personnel's performance is different from the general staff performance, so the assessment for them must be different. How to accurately measure performance of R&D staff has become a major problem. After considering the work characteristics of the engineering R&D staff, this paper designs performance indicators based on morality, ability, diligence, and performance and then uses AHP to determine the weight of every index; then fuzzy evaluation method is used to design performance appraisal model, to overcome the issue of quantifying the engineering R&D performance. Finally, this paper demonstrates performance appraisal model that is feasible and practical through empirical research.
Introduction
In the era of knowledge-based economy, enterprises pay more and more attention to their R&D activities. Due to uncertain R&D cycle, difficulty to monitor the work process and measure the individual performance, etc., engineering R&D performance is different from others. But many businesses use the same assessment criteria to measure their engineering R&D staffs, which can not accurately reflect the true performance of them and are an ineffective incentive. Therefore, we need to design a separate performance appraisal system, which can measure engineering R&D personnel performance at a scientific, accurate and fair level [1] .
Currently, study for engineering R&D staff mainly concentrates on some of qualitative description, such as analyzing the R&D personnel work characteristics, finding the factors affecting the performance of R&D staff, and proposing targeted incentives [2] . Some scholars have related to the issue of R&D assessment, but they mostly only analyzed the current situation assessment and proposed assessment principles and then mentioned simply the choice of indicators. Therefore there was little academic indepth to analysis and quantitatively research the performance appraisal model of engineering R&D personnel [3; 4] .
The objectives of this paper are: (1) to establish an engineering R&D performance appraisal index system, which use AHP to quantify each index weight, and (2) to design a practical and applicable engineering R&D personnel's performance appraisal model.
Establishing of the performance appraisal indicators system

Design appraisal indicators
The Engineering R&D personnel's performance appraisal is a complex issue. Taking scientific principle, reasonable principle and operation principle into account, we establish a hierarchy indicators system based on the characteristics of analytic hierarchy process [5] .
In many cases, engineering R&D personnel's performance cannot completely determined by the quantity and quality of work, especially in a large-scale project. So we use cluster analysis to obtain a complete index system. Specifically, we use the personal qualities, team spirit, work attitude, work performance as the final aim index (first layer) and then subdivision sixteen indicators as the criteria (second layer) Table 1 . 
Determine the weighting value of every index based on AHP
The results of the assessment were influenced by indicators. Usually, Enterprises use AHP, Delphi method, level sequence method or the dual-weighted method to determine the index weight, but Delphi method and the sequence-level qualitative analysis method mainly depend on the experience of experts and evaluators who make judgments, which have large subjectivity [5] . Therefore, this paper takes AHP to fix the weight of indicators.
AHP (Analytic Hierarchy process) is a systematic analysis method, which is widely used in multicriteria decision [6] . It takes the determining process into hierarchical and quantitative, and then contrasts every two indicators to build a judgment matrix. Due to the combination of qualitative judgments and quantitative inference, the results are scientific and practical.
The Analysis steps are:
(1) Give the weight scale and its implications.
(2) Establish judgment matrix. According to AHP, we determine the relative importance of indicators (Table 1) , and then form U-A layer, A1-B layer, A2-C layer, A3-D layer, A4-E layer, A5-F layer judgment matrix. For example, U-A level judgment matrix is: ( )
Then find the corresponding average random consistency index RI (from Table 2 ): 
Finally, calculate the random consistency index CR,
Establishment of the performance appraisal model based on fuzzy comprehensive evaluation
In enterprise, engineering R&D team can be divided into engineering R&D managers and engineering R&D personnel. In order to fully reflect the true performance of staff, this paper builds specific assessment model. Engineering R&D managers' appraisal model is combined by the assessment of direct superior, evaluation of subordinate and self-assessment; engineering R&D personnel appraisal model is a combination of assessment for direct superiors, evaluation colleagues and self-assessment [7] . 
Determination of fuzzy appraisal matrix
Analysis of applied case
Determine the weight of each index
(1) Determine the expert evaluation team. The team consists by senior leaders, human resource specialists, R&D managers and representatives of R&D.
(2) Determine the judgment matrix. According to AHP, the experts compare with the relative importance of the same floor indicators, which will form U-A layer, A1-B layer, A2-C layer, A3-D layer, A4-E layer judgment matrix.
(3) According to formula (2), (3), we calculate the weight vector of the judgment matrix and the largest eigenvalue; basing on formula (4), (5), we calculate the consistency of the judgment matrix. Calculation is Table 3 to Table 7 . From above calculation can be inferred that each judgment matrix meet the consistency test, so the result is available.
Calculate the score of R&D personnel
The following is an evaluation matrix from direct superiors: .23.The calculation shows that the result of engineering R&D personnel is at good level given by his direct superior. Similarly, calculate the score by his colleague's evaluation and selfevaluation. Then the total score is that plus the score of each assessor multiplied by the weight of assessor.
Conclusions
In the actual work, the fuzzy comprehensive appraisal model is simple and operable; and the result of fuzzy comprehensive evaluation can provide an important basis for executives and human resource manager to make decision.
Firstly, this paper using AHP to determine the weights of the engineering R&D staff performance indicators which combine with the qualitative evaluation and quantitative analysis, so we effectively solve the question that the weights of indicators are not comparable.
Secondly, using fuzzy comprehensive evaluation to design engineering R&D staff performance appraisal model, we make a quantitative appraisal system; using multi-agent evaluation, to some extent, we can overcome the errors causing by personal subjective judgment.
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